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(54) FOREIGN MATTER DETECTING EQUIPMENT AND FOREIGN MATTER DETECTING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a foreign matter detecting equipment and 
detecting method capable of quickly detecting a foreign matter on a moving locus. 
SOLUTION: A speaker 66 is provided at the center in the up-down direction of a front 
end portion of an entrance for getting in and off, and ultrasonic wave S is radiated 
radially to the rear side of a vehicle. Also, microphones 76, 78 are provided at upper 
and lower sides of the speaker 66 and pick up the ultrasonic wave reflected at the . 
front end portion of a door panel 20 or the like. Since the ultrasonic wave radiated from 
the speaker 66 is radiated I inear-sym metrically with a virtual line L as boundary, its 
reflecting, direction or the like becomes linear-symmetrical basically with the virtual 
line as boundary. Thus, microphones 76, 78 pick up the same amplitude of ultrasonic 
wave S at the same time. However, if the ultrasonic wave S is reflected from a foreign 
object, the microphone 78 picks up the ultrasonic wave S earlier than normal case, so 
that the amplitude of the ultrasonic wave S temporarily becomes larger than that 
picked up with the microphone 76. By detecting the difference between the amplitudes 
of the picked-up ultrasonic wave S, the foreign object 92 can be detected very quickly. 
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(54) B»i0«fM »«^m«iSRr;s«rtftffl*ft 

(57) 

[era] »»w»±«>jMif%^«LKtiiB-e* smw 

ahh5<h, -r>f * 7 8i65Si*J:9fe^<JB*«SSrft5 
fca&— BMtjfc: W * 7 6 <fc 0 t>«ofcjtB*» S OWfiAS 




t -r a m*« i x 2 mmvmm&mm 

So 

m&mmtzfr x^xms»m»(o»^imm» t *t a 
ft<D&w>*mcfe<>xm^Wi*faimto'pfotttfai, 



a»*gu xrii*** 5 ettojucittu^ 

[0 0 0 1] 
[0 0 0 2] 

[0003] c©i54a»^7>TKKrSB: 

*) , ^©R^ii^KJhKitt©— W3as»S|3j£9 - 3 15 1 
[0 0 0 4] ZV&mzM7jk£tiX^2>&frj&fr&5±m 

* t fc: J: £ *4&<&i**&* £ B5Jt -T S «dcT *> S o 
[0 0 0 5] 

[^^d5«^UJ:9^-r6^Jg] b^U*3ft«fe, -hx&b 

[0 0 0 6] *»Wtt, ±fE**«:%*LT. &»IU» 
[0 0 0 7] 
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bmmz tix m&ftthfrmx-e&M ts &gfr*- 

[0008] ±lB«Aoj|ttttUgiE«CcJ:tLa, 

[0 0 0 9] »M^»mU»±(C|Uto^ffftUftvx» 
[0010] 

& «-j§-as»Mfclttt K3§f§ $ x a> <b gff-f- 5 * x<o 
mm&®v<tez£i\z.mvt>fix\,^z>it#>* stmmm 

[ooii] »lb#o9lHM»Jiic«4to#«fti- 

fc«>, ncoft-^ ±m^co o %<D^mx&M 

e> mm $ ttr a^gft^&icgii $ *t« * -cons w 

a-crawcg«ufc«*«>aMEj:9t>»<ft9, *fc. 
©*sg{& ufcd^gftK ri«og«^a-cRi«pjcg« u 
[0012] ^<d£?\c % nwmm±.<om^xm^R 

ft bfc»frfc:«-g«#aTiPi wcg« Ufeft-^O^lc 
bT3ft«<DS6»<B*««r*ttrt-S:: * "C»»«U»±o» 
[0 0 13] ft*J % **Efc:*5V^C\ »»*k£ti!l<0j?r£ 



&^bT»tt#*fiR»WU:^^I^Rttfc0. 

tt. &W)1&J&Zft\^X&Mfrk&KttW\£m-&&&.to£ 

[0014] tut. &m}fe&w<Dmfe&wt±. m<zt 

[0.0 l 5] R*&2flBttoJMftH»B»r*« K*«l 
gft^$r, iffilB&Mifto&tfe&ftfflffiak xtt. Mia 

[0 0 16] ±^tfo»*«ttJ£iaK:J:*itf> 

a&tfgit#a36s»ibff<o»ib*^ifl!iiss«. xj*. ^tb 

Hfc«*WWbTR» $ H»*og«^a<z>firix*^c J: 

Dgm^ti/r. *g(t^©dsg«**Lfc©-^<Daft«©^ 
[0017] Wtt»Aic»tB«itc^Rtt&nr 
<n&W)jjfaw<Di$8® t mm» t <Dmxm®> r ^ 

ba>bfc#*>, ±XbfcJ:3tt:* 9 

liIK«o«l*#**Rit*rfc^ »m*kH&»b\z 
[0 0 18] »*3g3IB*0^«ltbSfiifi. ft^l 

WHjFlMim 1 ! 1 ^^^ bfc«HE»»*AcE>Bf*ttR 
(cfi&S^#a^RltfcCirSr1#»^ ttv^S 0 
[0 0 19] ±BB««<o»»lftW*«fcJ:tttf, 

UJBr A««m4*'& bfe»»*jfSC«l©Bffttt«l!:R 
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a«:E«r5ri:as-e#, «»<Dg«#asr3&«#au: 

EIU<t^J:^) o r<£>fc#>, »I#R*:g«#a 
[0 0 2 0] *#|4CttOjlMf|(ii»ttH:, ^®J^ 

[00 2 1] JilB**0*ftttm*ft8c itutf, 3£®J# 

^^Srlt^-rst, *g«tta^«#©3*«fcw: 
[00 2 2] £ &W)ft<D&W)®m±\^m-frt£ 

«B^dM&*^ffijogf3effiaicsiai-sii:)te<. 

$ nt d» e>s«*ia-cs« 

[0 0 2 3] Z(Dtc#>. Z<Dm4bX&&£tltZ.m-%&g; 



"C a B*K:gf£ L fcfi*§-tf>3fcg J: ■) & < ft £ o 
[0024] co<t?i^ »»«u*±©*4fe-rra##K 

[0 0 2 5] ft*5. *»W|C*5V^r, »tt»jftfll09f£ 

&ifrvx&wi&hte&ttw\£mm^m&&viz*) % ^ 

[0 0 2 6] »»»^fl9<OM3ettatt. M< r * 

[0 0 2 7] »*«5ia«<p*toawi*«few:, MM 4 

ft^fcgSfl t »0Wa J: 5 fc:iW»»»j&K:Rtt- ^ftfc a 
[0 0 2 8] Jie«|ia<DJMMfta«SfeK:J:Jxtf. 

«M»MN& x«> »a»^a»te>nfeaft* 

$tbfc^<o»»^gft*feB^n*>"es<i$H"C, #g 
[0029] ~ r-c\ vnajftKiiiBS^Rft&ixr 



-4- 



[00 3 0] M**6e*0MMfeffl#&tt. »**4 

[0 0 3 1 ] ±IB*«o**t*tfi«eicJ:*v«, ^®)# 
XHt. #M*©»R*falc»oT#«i*rtiM» 

[0032] ^(Dtzfr, {B^nj&mvLm&frisxmvm 

[0 0 3 3] 

ftdJIttttUKRl Ofcglfc;*^ KK7J6I1 2(D^ 
*5&*RjkRfi 1 4 l^fll LfclW 1 6 
tf5*£:lxT:fe 9 , H 1 fctt**ii*KJt*« 1 4 
^ny^Bli:J:ot/7$*itl>5. 8»5&*l&.lfcRR 

[0 0 3 4] <aS&*7>f KK7KI1 2C0fi|^om 
ft) R3ttiq*£*t3J:5lc* Wi6li»i#i:LTO 

Kr^*/w 2 0«r«jtTV^ o K7/^;V2 0lt, $Pf 
l 6 OMR 2 2 0«!rll2 2lc^oT$:r^ l 6^ 
R**^lftIit"C^9W KpTRirSixr*!?, MR2 2K: 
ftou?^ Krar*TMR2 2tcjgj*$;h,fcR*R 
»J8©J©&«D*l*n 2 4 »HH-r«d J: SfcfcoTV* 

So 

[0 0 3 5] @5l^$tl5J:5li:, 112 20 

Tfflsasfctts Wi^rtM^lftltrffiW^nfe^^-Jry 

h 2 6#— fM&*CH«§*VO^<5 0 ^(D?7*r>y h 2 6 
<D*«8Wcttta — 7 2 83&SW**nT*J9, JEM. n- 
7 2 8 1 6 (D~7 o T'<*As (a^*») 

icRrt&ttfc*^ K^3O0$i^M-v^^ 

LT^6 e i©n-7 2 8tt^ h>-^3 0 



kehe-*-*:^— y 3 4 £§g®jn— ? 3 6^Rttenr*5 

3 8tCtt±3fiUfc^9^y K2 63ftSH^$*tr*5 0. m 

K ^3 0 l:f P v ot p-7 2 8 i« 
^2 2*s»»-t"SJ;5lci5corv^s. 

[0 0 3 6] 12®)* — y 3 6 B 1 \£7F$tlZ>X7 4 

^4 2 (£3 1 MR) coigifj^j Cio tiffin h 3 

*4 2l**7-r KH7>f^4 4Sr^LT#J»^R&«j« 

i-5«fl»iHifS4 6— MfSLtoizmmzthXte*), £*>fcl. 

55«^R^e>ttfc»fP^^ :y^4 8^««ttfc«B$ 
^©»^^fyf4 8Sr»f^br§U«l|HllS4 6^9f 

RftvMifl^ifcS-tirT K7/<*;v 2 0fr*7"f K3*3£ 

[0 0 3 7] $t>{^ ^WKW42tt^WKK 

4 4^y7!)-5 0^^?^ K^e— ^ 4 2^<om^ 

[0 0 3 8] — * % K7/^;w2 OO.hT^fPl^raifPi: 
±««lii|±W^lftrtM^JtTjffiffl$tt5t*Jc5te«8 

MR 2 2 OiftirffiRtcRtt hfltLJSJ Y\"—;V<DU4 K 

[0 0 3 9] («»a*WlLRR 1 4 @ 
l^TFZtiZ&okc&m*?* KKTRRl 2ttt^c» 
^«iaj^@l 0lcJ:or*j«S*tS*^ii*KJl:M«l 
4£#;iTV>£ 0 MttajSIl OttiBWR-fe^e 0 
§r<tx.T^€. 0 !3 3l^£*L5<fc pld, jB*«-fe^6 
0 «^^p 2 4 o^:^iti^r{l!l<DSS^ 6 2 OJiT^^]B&^ 
*«tcRitfenrv^. rr-^ ^R^ottH^M^ 
UTMR2 2^»R»6 2*RH-r<5i:, 
K7/^2 0^fPlP 2 4€:HJhi-6fe»Jc:R»»u 
fcK K7^*/l/2 0 i« W 1 6 
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ffiU^2 2 £/£5 0 
[0 0 4 0] ^2(^^tu^> ilt^tyt6 0 

mcnftm^&h brco^t°-^6 eassuttkfvci^ 

S e r 6 6 liifit y f 6 0 6 2^ 

[0041] *tr— # 6 6icH!J — Kite 8*sttflE£ft 

K*6 8Sr^bTi£»*V^|ffl»ttJc 
HUffi 1 6 rtOftMfctSfcam bfeftlJMM* 7 0 (@ 1 # 
KB) ^«*ftfc*fc*;iv 3RMt«7 ^-c 

x 6 6 a>e>s*tt s tmmtstiz «t 5 ic/^otv^ 
6 ±£&bfc re J as m=g&s$ -e# 

bt> ±3fibfc«flWli]K4 6 t*lc*^i&^RJh«fil 

4o»j»#asr**-rs**«*igiK7 2— m^fti-^ 

b©H^yf4 8fc^<»^*MMrUfc»* 
7 0 ^f^©j^^:T^ fcT-# 6 6 36^&jlS*S S £r 

[0 0 4 2] — jjf, 0 2M^$:h,5 J: 71 — A 6 
4 0Bfln«WKltt;*fcr-#6 6ICBWL.TS«#«*:L 
t©-M^^ 7 6, 7 sasjattMvci^S. ^-f^ 

6 efcsMSttPf 1 6«^iR]|^o^f^Lj:n 
Jbfld>e>o>IB*ttS&»3 £5> tsi 6om_b2f-^£ 
i^fcttttTIBB£*t-CV^* 0 — Zfr, -^^7 81**1^- 

6^LT$il eiT^C^T^^^ 7 6 £*tfa 
EM^^T^t)) . «»»LJ:?»t>Tffi!l^?>OjB*«S 

[0 04 31 :ixf>^^ 7 6, 7 8i:«:y- Ki&8 
0, 8 2 3ftSS5«$ixr*5D, rite>0>!J — K*8 <K 8 

SAHIBS 8 6 ^«*»tc««sH. m^m 

s bfc-^^r ^ 7 6, 7 8 Mjsvfi s 

tcj£ ctcnfr<Dm>%m^v 2 % v3$twwih]^ 

8 6-.^i-rSo ^©8J«*liIB8 6m ^-T^7 
6, 7 8d>e>^{t^^cll^-^V2. V3l:^S 

[0 0 4 4] ^fc, :««H]^8 6M16^ 

[H3&8 8— ««»lC«R$ttT*3 0. ^fIM8 6 
^Ut^^ 7 6, 7 8^€>^Hi*ixfcm«t«*V 
2, V3 5rMt5^C, ^n6, 7 8^ 



bfcj^St S o^aic^ LAcm^-^-v 2 . V 

[0 0 4 5] SfcM. 0HC^$tt5<t9(C. 
IsIlS 8 8 y - K»*o»«#® Sr^h LTMMftfelfilK 
7 2— ««»tC«tt$ixT*5*), »^ltKlHl*S8 8#ttt 

^7b^:M«ftt«iA#»LA«M«ilBlK7 2^A^£;h,£o 
MMfeftlBlB 7 2 tei£7£Jfci&[H]gg 8 8 #3M* bfc*«>« 

*p«*«rafflM-5i:. $J#?t§JS&4 6 lc2*bTfI-s§-$r3£fi 

U W@^4 6M^7^ KK?^/M 4^tt^ 

K^e— *4 2«rS<Ere»$*6J: 9«otv^ 0 
[0 04 6] <:M»6®Jgf6<DftUIK SMI) *H 

[0 04 7] ±m<DMffi 1 6 YT'^As 2 0 

&n 2 4^^ihbTV^-5^^M^^^y^4 8 
Sr^-rSt, W0K4 6^77^KK7^^4 4^ 
S£f£U /^>7y-5 0^^7^K^-^4 2-si^ 

£#t^£irr*^ K^~^4 2SroEiteraHi$*s 0 r 

tl\C£*)^ — 7 3 6^IE^bT^-</Wh 3 8^r 

IeIIe&*. K7/^;v 2 o&wm 2 2 ti&oT$3al 6 
O&^faltT*^ K (M&lb) £it:6o :^Uo 
T\ *tl*'Vm±£tlX^tcm»Q 2 4 K 
T/^A-2 0C0sfr^t«IIM2 2<£«S&6 2 tOfflO^ 
W) tm&iStl. i^P2 4^LTH«-C§5 

[0 0 4 8] ^fc. iKP2 4W (^HtttlO^ft 
?>r*5SIB»*>^tp) bfctt«T-**30S«f^^^y^4 
8^^-T^i:. MfP@R4 6 2S*7-Y KK^-f ^4 4 
5rMUT^yfy-5 0^b^7^f K^e— *4 2— « 
A*«l&$*r^7-f K*-^4 2SriS!taK»$*<5. 
CfttCi;*?, ISIfrn — 7 3 6«LT«^h3 8 
$tIhJ^^^. K7^;V2 0?rili2 2lcfSotMl 

P2 4d5 K7/^;i/2 0ic^jh$n-5o 
[0 04 9] $bt-. l^90^^A^-t— htC^^ttS 

f4 8»n^ «J«i[aIK4 6d^A«ittAi|BlK7 

2^mBM*&om-§-^9f««Fra«^ffl^$^ 

»I*T 0 *€>W»*ra«iS«G>T 1 icA^tt^llBlK 7 2 
3^»««7 0SrfHB**TH6O«aE«^c»*bfcjB 

W^SH:. i»P2 4©rtJI±jg9, rt^T«g$B, RTfi 

^^7 8iaorm5 

-ir. ^o : i i aici^bfcmffo«^ft-^v2. V3*a» 
x^xmmMM^ 8 6 ^$&{§ b. mmm&& s 6 icg 
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[0 0 5 01 t^^>X\ *t: 0 -276 6te$3SgiS6 2<D±T 
Jjfatp&te&VbtlX^ZItlbs 7^6 6^6^ 
btlfzm=g$i S L ^^(C^^{CJE^ V) % . 

P 2 4 Ort^±jfi$R, rtJST«8«. KT^*/U2 0 

©«rffi«-cstt it w * 7 6 xte-^-f ^78 ic#:b;h, 

[0 0 5 1] r<Djg^j£sris*t*--# 6 6d»6««€>iX 

r^e>^-r ^ 7 6XteW^ 7 8{c^^tb5^-eo^ 

^6{C*5V^TM^S^-frP>^fcT 1 t 
0 7 K&^T-r-f ^ 7 6X1*-*^? 7 8iCj@W&S^ 
^ix^a6^:T3i:0^|fe) tt, Settle* fc*-27 6 6 

^jg^ifc S ct> 5 *>SStT^Sr3ko fcjg^S S j^S *> #- < 

-^>r ^ 7 6 3U3^-r * 7 8tc^tb6 0 u^ot, 

f:tIMV2 x V3COmjEm«, ^W^76, 7 8 

7 6Xli^^ 7 3\Z&t>tlZ&. 

2? 6 6 3&^«#«SiS^6)ttSIS9tt*SfTKS:ilk<> 

fcifSS t>W^ 7 6Xfi^^ 7 8iC^t>^L-6fc 

46, nmn^ttsj;?^ iMtv2, v 3 mm 

[0 0 5 2] ^V^, ^t*— 2?6 6^e>O^^S^ 
iB;fC^<fc«>. «a«»V2, V 3 <0«BE«tt«FWO 

[0 0 5 3] ii-C, *fcT— 27 6 6li$8£&6 2<D±TJ5 
6 h MA $ S KWm L «r«^*»«:«J*Jl 

>f^76 v 7 8 ICtSfrfrSo Z(OlZ$>^ ^76, 
t><o<DS*«j*c:fPJ*fiOj(i**SSrl^i*^»5. bfc^ 

[00 5 4] D4lc^£;ft5J; KT»* 

*/l"2 0<DitT^i:^2 2c7?ijg$B6 2 

H»»O|ROKr^*/U2 0©»»WW±) -e, JL 
ISSiRL i 9 t>T«ll:W9 2«s«Et-5 fc, *tr 
-*6 6^ e>3gi£ tbtLtLm&fc S Ml* 9 2 -CKIt LT 
T>f ^ 7 8(£&;b;h,5 0 
[0 0 5 5] C^-C, I^9 2(i, K7^*/U2 0©lt 

ASA 6 2 9 2*-C<OffiK«:figSP6 2A»6.K 



T. 9 2XKk$\^X-v( 2 7 8-C^t>tL^>^^S 

*>fT«&ttW*9 2-CSlt^r-r^^^^^^P 2 4<Dft 

SsoffKJ:9t)jS</i:5. ^(Dtzfr, »92T^lt 
Lfc&g 1 ^ S ttx t°-27 6 6 KTf&fi^Jvrj^o^-f * 
7 8T^t>^^^T-c7)NFr^ 1 bM<^!9, T3£9 fc^-V* 
T 2 <DPfr&-C«4fe 9 2 tCMtt Lfci&ffjR S * 7 8 

[0 0 5 6] ::t% ^8lC|± x ««9 2*#4«» 
*-C0>-*^* 1 !H!£Ojtg«tt S 5r*-^>r ^ 7 6. 7 8 

fV2, V3(DMEEU<DX4k(0—m&n*£tlX^Z> 9 Z 
(Dmc^tSftZ&ol^ ««J9 2"CRJtU^ie*«SW: 
* CD^fTgg^v ^ aS*l£*3te©*®*?B ^iiko fcj&^& s 

6 -efttah,;fc«*S s (D^aic^ 2 «fc 9 

t-e-r ^78 -e*&*>nfcjB#»s omicjs cfcm^ft 

■9-V3<0*^<ar*>±dSS (i"^t>o, ^^ 7 8355 

v3^^ti-^> 0 *<Dmc»mn&&m^tLm : gWis 
m^-^-v 3 ^mff^^-b#i-^ 0 m u 9 2 

M^1*lC*$:(Dftm*%i<>X-?^ ? 7 SKftt>ft,Z>tg<D 

m&tiisn. ^ 9 2 t'M^na r t -mic-v^ ^ 7 
stc^ixr^sfc^. *3fer<Dj&^&sa^^ 7 8 

te. m^m^V3^Dm£EM^O±#cD^V^^^c^)mJE 

t>/h^ < 7fc5 e 
[0 0 5 7] Uc^ot, »*9 2T?ra»U*:jB#JftS 
^^78^U^^^ 7 8 
^-^V3c0^dW-r^ 7 6^b5lf§$ttAcm^fi-^ 

^ 7 6 . 7 8 as^M^o tcm^fc s co#a^— ^ 

[00 58] £1±<D 2 OCDm^fl-^V 2 . V 3 (D&M<D 

frfcm^ff-^V 2 % V 3 comfE^SOlim) £r&7£)titfc[H] 
8 8 ^W-t"^ Z-tX K7/^/v 2 0 co^Sb$W±(- 
frfe-ra^ 9 2 £r&fcfci-e# 60 

[0 0 5 9] tfCVv-C, StJ^Jt«I5lK8 8 365^9 2 ^ 

KJ^H:»®m8 8ttm«b«fflfi-^S:^ftL 
(-r^t>^>, ®9tc^$ft^J:9{ci6^M:^loi^8 8^ 
OttVtmtftV) . -<Dm^«Wft#«r*^«lfeillIK7 
2 tf&m-rZ n -C^^^HI^ 7 2 nfHW ®^ 46$: 

2 o&m&mzitzjjfa^ <nwm ^^<^7-<k 
K7>f^4 4^^ K^~^4 2&«ftsi-5 0 rntc 
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xv, \?Ts<*si'2o<Dmi&nkMm2 2<omue 2t 
[0060] c^r% ±.i£Ltc±oK, *mvo®ftmm 

UX^T^. *fcf— #6 6 frb&Tt bfrtzM^foStm 

^92 xem UT-^-r ^76 xri^-r * 7 8 -e&*>*L;ft, 

rf, 9 2 5 ^9 2^fc5 

M*-CK7^;v2 0 3M£I&Lfr<T*>^9 2€r« 

[006 1] S*Wfcltt#W* 7 6, 7 

o fcM#& S Oft^M^^ai LT*4fc 9 2«at 
5**tLfefc«>. K7^^2 0^Tfi*<fl!«2 
2«6 2{S0icir>-^ jBWSt-fe^e 

o) &ntfzzb&-simtti:z> 0 z<Dtc#>. y-K«i6 

8, 8 0, 8 2^#lBlK*^«ttreP-KK«OffiR 

[0 0 6 2] r «EE-fe^SrfflV^fc*»*ai» 
«"0Wu flg&2 2 0ig«6 2IO«E*^«rRltSi:, 

4^9 2&&ffir$C£^X£frV>fctf>, ^frftl^JEir 

:-e, kta'*^2 otemm2 2*{c#urtt#ttn» 

3&»-et> K7/^;U2 0 tf4**Sttlt KT 
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6*>es&;*7>r KK7^t i 2tcmfflUfcfli^-efcofe 

[0 0 6 8] ^j»fio^lRlcj3)t&A4tottmSS 
10li. 16*fctTOM2 2C0ig|$6 2 k&Wbfct 
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